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IV TIPEfNEAAOKTOPCKEAI4CEPTAI{I4JE:
Hasecrr4 KpaTaK caap)Kaj ca Ha3HaKOM 6ppjq crpaHa norflael,a, c,'IH5a, ueMa, rpaQHxoHa lt cJI.i g rconr oia rJI BJLa, K , 
.Il,oxropcxa 4ucep.raur.rja up BecHe Tynr6ac je BeoMa nperneaHo u JacHo H3J'IOxeHa y uecT flofnaB1ba:
l. Yeoa (crp. I - 3),
2. Onurrn aeo (crP. 4 - 65),
3. ErccnepnuteurarlHu Aeo (crp.66 - 8l)'
4. Peaynrarrl n tucxycnia (crp. 82 - 126),
5. 3ax,uyuax (crP. 127 - l3 l)'
6. Ilnreparypa (crP. I 32 - I 56).
flrzceprauuja je HanncaHa na.l 56 crpaHa ,A4 Sopuara, ca 52 opuruuaJlHe cJIHKe u24ra6ene, uurrapauo je 326
.rrHTeparypHa HaBoAa, a Ha noqerKy cy Aare K,'byqHe aoryn,leHraunjcxe rzu$opuarlrzje ca KparKHM I'l3BoaoM Ha
cpncKoM u eHrJIecKoM je:uxY.
BA}b E TIOJ EAI,T H I4X AENO BA AOKTOPCKE AI'ICEPTAUIIJ E :
y yBOAy ayrop yr<aryje Ha qn}beHHuy aaje uay.rHo aoKa3aHo aa ce noeetlaHHM KoH3hMHpalbeM eoha H nonpha
cruarryje plr3hK oI pa3HHx 6o,lecru, Kao uTo cy KaHUep, KapAuoBacKynapHe r,r HeypoAereHepaTllBHe 69'recru ,1
araja6lrec. Mnurserse MHonrx crpyqtr,aKa je aa, nopea MHHepara H BHTaMHHa, opraHcKa Jealzlbe[La Koia I'IMaJy
"uoj"ruo aHTHoKc[lAaHaTa yTnqy no3HTt'lBHo 
Ha 3ApaBJbe. !a'ue ce ]IcTHqe Aa ce y Hosr'rje BpeMe HanyU]Ta
ynorpe6a,.rHTercKHx aHTuoKcHAaHara y npexpau6enoj uHaycrprajra:6or rorcnxoJlotuKl'{x pa3nora, AoK hHTepec
3a npuMeHy npgpoAHHx aHTHoKcHAaHaTa cTaJ'lHo pacre.3uauajHy rpyny [pupoAHl4x aHT'loKcnAaHaTa qHHe 6uruHI'r
"anyraupp 
uera6olnru xoje urzHe 6ursHu $euo.nu (Qeno,rue KHceJIhHe, $,'rasonu, nro$,rasouu, $naeau-3-oru,
arrourjaHr, npoaurounjaH io rr, TaHHHu rzra), repneuor.rglr, roxo$eponu, nnyKo3HHo,[arn, r<ao u jear4Fsen'a xoja
aulp*a cyMnop. IIOpeA aHTH9KcHAaTI4BHllx, oea je^qurre*a noce1yjy t'l aHTHMyTareHa' aHT6-HH$nanaaropua'
aHTuyJ.rKycHa u aHTHMhKpo6Ha ceojcrea, a raxole clramyjy u pH3uK oa nojaee KapAHoBacKynapHhx O$oJberba'
Ayrop naeo4t4 Aa aepo6Hl4 opraHH3MI'l in vivo KoHTl4Hya'rlHo creapajy cro6oAue paluKane H peaKThBHe
n,."on,,," BpcTe. Cno6oAHIz paAuKanu cy Haj.Ieurhe Bpno peaKThBHI,I 14 y noBehaHHM KoHueHTpauuiaMa Mory Aa
AoBeAy Ao ourrehema henra.ia r.,t TKr4Ba rrl'ro Moxe 6aru y:pox Be,'tHKor 6poja o6o,'r,erla. Belurn ruavaj :a e$uxacHo
cys6nja*e grrerHor AeJroBaE,a clo6oAHux paAur(ana uva.iy ar-rrrzoncALaHrr, xojrz ce yHoce nyreM HcxpaHe, Kao rITo
"y ,riu*r* E, erzranruu I-{, 
xaporeHon4ra u no,ru$euorua jerr.tsema 6ursuon nopexna. KasauAarrctln'a HcrHqe Aa
nonu$eHo,rua je4rzmema noceayjy uuora 6uo,,rou-rr<a u $apr,raKorlouKa gejcrea, uro yxaayie Aa oHa y ar'ravajHoj
Mepn yTHqy Ha ocHoBHe he,',rjcne $yuxuraje Kao uro cy pacr, aeo6a u/u'rn cn'rpr he'rnie (anonro:a)' Aa-rse ce
HaBoA,.4a je no:uara qHFt,eHHua aa cy AuBJbe spcre 6u,r,axa BHTaMfiHcKH aaneKo 6orarnje og na.ieurzx Bpcra h 'qa
je y Sarrarz,rajaua Rosaceae u Ericaceae BeruKu 6poj .aHs,'uux caNloHl4K,rlHx 6u,taxa xoje pacry Ha HaueM noapyujy'
Crora cy Kao npeAMer ncrpax6BaH,a oBe AoKTopcKe Auceprauuje oaa6pane 6rl,'srce IJ3 oBHx $allranuja: 6opoenraua
(Vaccinium myrtillus L., Ericaceae), 6pycuuua (Vaccinium macrocarpon L., Ericaceae), u-rr'rnar (Rosa canina L',
Rosaceae) H rJ.lon (Crartaegtrs oxyacantha L., Rosaceae). Y YnoAy ce Aiube hcrHqe Aa je y oKBI4py pala Ha
r-r:aoleny oBe AoKTopcna AraapruUaje ucnnrau caepxaj yKynH'1x Seuo'tut'lx je1rart'ema' S'rasOuol'lAa Ia
unroqrjunu y npe.ruruhe"r* an"rpuniurua bopoeuirue, 6pycrluqe, [ll4nKa H rJ']ora, cnercrpo$ororuerpr'rjcxornr
MeroaoM. KsarHrarHeHr.r 14 KBaHTHTaTTBHu cacraB $paruraonucaHHx eKcTpaKara Hcnr4THBaHux 6o6uua oapelen je
HpLC uerolou. Aurapa4HKa,qcKa aKTHBHOCT Cenx ao6ajenux $par<uuja eKcTpaKara Ha peaKTHBHe cynepoKclza
anjou a xr.{apoKcgn paaHKaJle, H Ha cra6u,lue 2,2-lu-4eHa,r-l-nnrcpr,TxHApa3Hn paAfiKaJIe (DPPH'), xao ra
cnoco6Hocr MoneKyna aHTnoKcHAaHara npucyrH,,x y QpaxuujaMa eKcrpaKara HcnHTI"tBaHux 6n,'uara aa crnapajy
c'ra6nlue cno6oAHe paAlrKa,'le ToKoM peaKUuje ca cynepoKclrA aujou palr'rxaJlHMa HcnHTaua -ie npilMeHoM
uajcaaperraeur]je aHar.il4Tr.lqKe TexHuKe 3a AupeKTHy aerer<ur.ljy H KapaKTepl43auuiy clo6oaHHx paahKana - eneKTpoH
"n"r, 
p"rorunrue (ESR) cneKrpoMerpraje. Y laapruuoj $a:n paAa l,Icrluraua je in vitro au:rnnponuQeparneua
aKTHBHOCT $paxuraja eKcrpaKara 6o6uua, Br4xoBuM AeJloBaFbeM Ha pacr rpH xt'tcronouKH pa3"lHrIHTe xyMaHe
herrajcxe ruHraje: HeLa (enr.rTenH[I KapUHHolu Uepnnrcca), HT-29 (a4euoxapuuuou Ae6enon Upeea) u MCF-7
(aAeuoxapltrauou aojxe).
nor,,rasJbe OfllUTH IEO cacroju ce u3 qerupu .(eJIa' KasArznarxu*a uajnpe BeoMa cryAl4o3Ho nl{ue o
peaKTr4BH14 M npOOKCnAaT[.lBHuM BpcTaMa, :agpxasajyhu ce sa cro6OAttopaAHKancKuM BpcTaMa' O6jarl}baea
MexaHu3aM HacraHKa cno6oAHr,rx paauKana Kao H noc,.learaue oaehiarsa c,'Io6oauopaAilKancKllx peaxurja .y
6noloulr<uu cHcTeMHMa H XpaHU. y npyroM aeny oBor nofJlaBJba ce BeoMa AeTa-rbHo aHanH3HpaJy
aHTr4oKchAarr4BHr.r q4creMH 3a[rrHTe, u to in rrivo aH'rlt ot<cunaHTu (eu:nl,lcxu aHTHoKC]'IAaHTI4, MeraJ'IonporeuHU 14
H14CKoMoneKynapH14 aHruorccngauru), $Hroxeunrca,ruje (nonH$eHo.IrHa jeAtlrt'erua' acrcop6rlucxa KHceJ'lHHa'
rorcoQepo,ru n KapoTeHoHAn), r<ao H aHTI4OKc''lAaHrh xojr cy nphcyrHH y xpaHH, ca noce6Hnv aKueHToM Ha
Ir,llxgBe npOMeHe TOKOM npoqeca npepa,qe xpaue' I4CnllTIlBaBhMa HHOCTpaHI4X ayTopa' KaO H npeTxOAHHM
Hcnr.rr.rBalr,rzMa Ha npeAMery Opraucxa xenauja na TexHonoutxon,l cbarcy,lrery y HoeoN'l Caay, yrspbeHo je aa
nHa jeAr4rberba. BenHKr4 6poj $raroxeiuHKarHJa uMa
aHrr4oKcr,rAaruBHo AenoBame, anu cy no'tN$eHonHa jeAI'tsema rpuByKna 'uj'"ll :11i1.1"1f:i:::l;jllll
KaHAHAaTKurra noce6so cepHo3HO O6palyje no,rra$euo,rr-'a jeaurserua Kao BeMa BaxHy fpyny 6ao'roruxn aKTHBHI4X
Heuyrprajeuara ca aHTuoKcr{aaTHBHOM axruruoruhy. Y oeoNl nofnaBjby H3HeTH Cy H nuTepaTypHl4 
noaauH Ha
ocHoBy rco.inx Ce OoOrru"ro eohe Hr Saurunnla Ericaceae u Rosaceae Moxe cMaTpaTr. 
noreuqraja'rHHM H3BopoM
aHTqoKclrAaHara, ca no"e6rry aKueHToM ua 6oporHraur.r,6pycuuura, uunKy H rnory. roju cy rz oga6pauu xao
npeAMeT r4cTpaxyBarba OBe AoI$OpcKe AucepraUlrie' KarO KaHAH'[aTKHFba HaBOA]1 
y ngcneArbeM Aeny nOrIaBJ'ba
ofllllTl4 !,8O, nayuuuuu cy oAaBHo orKplrnl4 ee:y usrt'refy xpaHe H 3ApaBrba' crora xauAnAarKnE',a 
aHan''13111
ynony $yuxuuoHaJrHe xpaHe, HapoqnTO ca acneKTa oqyBarba aHTI4OKCHAaTHBHOT 
cTaTyca opfaHI43Ma u flpeBeHuuJe
MHOrr4x 6olecru npoy3poKoBaHlzx oKcltaaTHBHnM cTpecoM' HapouHroje y oBoM aeny AeTaJbHo aHaJII43HpaHaynora
aHTHoKcuAaHara y npeBeHur'lju xanueporeHHx rlpoueca y opraHT 3My'
Ha ocuoey npoyqeHe h cncreMaru3oBaHe nHreparype' aoKroparn 
je 6uo y **yh'::]i 
11, ":::,"'" "'"ll:1i-:
o6jacnu Ao6HjeHe pe3ynraTe u aa Hx ynopenu ca pe3ynrarHMa Apyfrlx ayTopa xojt4 cy pa,J1].nv 
Ha ucroj H!'lH
c,luu uoj npo6levarnuu.y nor,,ran,ny EKCnEPI4MEHTAIIHH AEO AoKropaHr HaBoAl4 4a je er<cnepHMeHra'qHh paa oBe aoKropcKe
Arzcepraur.rje ypaleH y ,ra6oparopujarvra oaernerLa 3a opraHt-l i:L'iy u aHar'lHrl{tlKy 
xeurzjy Texuo'routtcot'
$arcynrera, vr,,.reepameru y'uo"o, caay, L'lHcrr4Tyra 3a ouxononrajy y Cpemcxoj 
Kanteunut4' I4ucrt'lryra :a
MoneKynapHy rpapuarcororrzjy u roKcxKo,Torajy na !,enap'rnauy :a 6r'louearIuHHcKe Hayrce YHueep3Hrera
BeTepHHapcKe MeAHUHHe y Ee.ry H I-\enrpa 3a MynTHAI4CUHnnuHapHa hcTpaxHBarba Yuueep:urera 
y Beorpaay'
KauAnAarxHtr,a AeTaJbHO onracyje nocrynKe eKcrpaKuHje, npe'turuhanarua n $paxuuouucarba eKcTpaKaTa
npHMeHoM .n.rpunuri. nu ,"p.roj $a:u (Solid phase Extraction SPE). Ao6ujeHe cy $par<uu.ie er<crpar<ara r<oje
caApxe nonapHa.l.ar*.*o, yn*yryjyR, H BuraMtrH Il (Frl). HeyrpanHa no'rncfeuo'rHa.ieau*er+a (Fr2) u KuceJ'Ia
no,ru$euonna jeararuerua (Fr3). Aa.me, onucyje cnexrpo$oronrlerpujcrce Meroae aa oape!ranan'e yKynHux QeuonHux,iaue l'qinol" nH i
;##'|}:1"#-ffiolin-cio"urt"r), yxynuux gnaeoHouaa (nreroaa no Markamu) u auro,,r'dasa (',singl" p
pH Au$epeuUnjanua MeToAa), Kao u MeToAe BucoKonpHrl,cHe TeqHe xpor'aarorpa$rzje 
(High Pressure Liquid
Chromatography - HPLC) 3a KBa,luTaTI{BHy }'l KBaHTI4TaTI'IBHy aHaal{3y noru(leuojrunx 
jeAu*en'a u surauuua IJ' y
AO6UjeHr4M Qpaxurajarraa eKCTpaKaTa HCnl4THBaHHx 6o6r',rua. AnrnpaAurca',r"nu 
un""OtT CBrlx ao6n'ieuux spaxuuja
3*.riu*uru yrupfeHa je npuneHov eJqeKTopoH cnHH pe3oHaHrne (ESR) cneKrpoMerprje' racnurusabeM '"uxoBor
AerroBaH,a Ha peaKTHBHe cynepoKcl4I aHJOH 14 xHApoKcHn paaaKane, H Ha cra6ulue 
2'2'lttfieuntt'1'
nrrKpunxHlpa3Hn paAl4Kane (Oppff'). ESR je npuMeE'eHa u :a AerercUnjy cnooonHHx paAHKana aHrHoKcHAaHaTa
npHCyTHr4X y $paxura.iaua eKcTpaKaTa HcnHTHBaHux 6ursarca ToKoM peaKur'rje ca cyneporcca4 
aH'ioH paAI4KanHMa'
Aurnnponrarpepar,BHa unrr"nt", Spar<uuja eKCTpa*ara HCIIHTHBaHHx 6o6raua Ha pacr rpH xllcro!'Ioll-lKH
pa3rHrrHre xyMaHe n.rrj.*" i,nr"r.i", HeLa (enuterlHl't KapUHHou uepeuxca) , HT-29 (aaeHorcapuuHoM Ae6e'1or
upeea) rz MCF-7 laaeHo*apurroru aojxe), ucnuraua je npuMeHoM sorouerprljcKe Meroae (MTT recr)'
[o6ujeura pe3ynTar6 cy Ha aAeKBaTaH HaqIIH ",u"""'n' o6pafeHn' Yrspfeua 
je apnrue'rHrlKa cpeAHHa'
cTaHAapAHa FpeuKa, rrraupnu uefy:aeucu.ocr narnlely ABe npoMeHJbtrBe - pe3ynTaTa aHTHpaAllKaJICKhX 
TecToBa H
pe3ynrara HpLC aHarnru 
"uop*uju nonu$euo,Tuu* l"or*"*1 1.:uTl*,nu 
I{ (xoe$uuujeur, rcope'raurje "'")'
:HauajHocr pa3JInKe ra:uefy apHTMeTHLIKHX cpenHHa npuMeHoM .ieAuoAtzueH:noue xracu$HKaUuje 
aHaflI43e
naprajaHce H BHrxecrpyKo. ra"tu uHTepBa,'ta (Tuciey-o'recr a:ruely Buue apHTMer,qKHx cpegraua)'
Peay,rrarn nperxoAHo onucaHux ucnHruBaE'a Kao H lbuxoBa T:11:":l:T::1':^"'J^:"::::Y1::)#fl[3
AHCKyCI4JA ua 9 crHxa u y 33 ra6e,,Ie. oeo nor,las,'be 
je, npen.la 3aaarKy paaa' noaeJBeHo Ha LlerHpH UeJIHHe'
cnexrpo$orouerujcxnu *.roou*u ytepleH je caapNaj yKynHHx no'rn$euo'ruux jeArzme*a' $'raeoHouAa'
yKynHHx H MoHoMepHhx asrounjasa y npeur.rruheur* .n"ipun'raua 6o6r4ua' aoK 'ie HPLC ueroaon yrepleu
KBaHTr4TaTr4BaH u KBaJruTaTrrun'"o"ru, $paxunja eKcTpaKaTa 6o6zua' Y Qpaxuajaua KOje CaApxe nonapHa
jeAr.rmema, Frl , yrepf eHo je npncycreo *rru*r"u"l1 H oApebeH je meros caapNaj ' Y $panuujaua Fr2' rco'ie caApxe
HeyrpanHa no,ruSeuo,rua'je^r*e*a, yrepleHo je nplrcycrso $'tasououga u o^pefeu je rsnxos no;eAilHaqaH
caapx<aj, AoK cy y (rparcunjar,,ra Fr3, y rcojul,ra.y ,iouol.ru KHCeJ'la noln$eHo"rua jeauruell, aleKroBaHe SeuorHe
KHCeJTHH. ra oapeleH je m,xos KBaHTrzrarHBaH caapNaj. HaxoH rora, KaHAHAarKHtl,a npuxa:yje pe3y',r'rare ESR
aHarn3a aHTrzpaAuKiuloKr4x TecroBa, oAHocHo yruuaja- Spaxuraja eKcrpaKara 6o6nua Ha crBaparLe v
rpaHc$opvraur.rjy cynepor<cu4 aHjon, *nopon"r, u" DPPiJ'' A"-,u'*nu aHafl,oa r'r ar'r*<ycuja onr'rx 
pe:yrrara je
r43BpueHa y nopeleu,eur xerranjlrco. cacraua-$paxur'lja ercrpaxara 6o6r'rua lo6rajeuux HPLC asarlt3oM' H
MexaHH3aMa aHTUOKCllAaTr.lBHOr AenoBat,|,a 6aoarcruBHllx KOMnOHeHaTa eKcTpaKaTa' [ucrcycr'rja ao6rajenux
pe3yJ.rTaTa o6as,,beHa.la y *ruav ca ca HajHoBr'rjl'rn'r 'rrureparypHHM HaBoAI4Ma H3 o6'lacru xer\rraje cno6oAUuX
paanKara u aHTHOKCllaaHara. 
-or.r,uie rhn:
ESR cnexrpa,,rHa aHanH3a Cno6oAHnx paAH.Kana aHTuoKCHAaHaTa flpucyTHHx 
ToKoM pearcuraje spaxuu'1a eKcTpaKaTa
6o6uua noTKpenJbeHe Cy MexaHH3MHMa KoJtl cy y cK"IaAy ca cacTaBoM aHanu3upaHl{x $paxunja eKcrpaKaTa 
6o6raua
Lr HaBeAeHoM ,rr"purypo*. Be:a u:naelly: paayr.,uto HPLC alra'I,:a n ESR aHan,3a aHTHpaAHKarcKl4x 
recroBa
yrapfeua je u aHaJlH3ON(nnHeapHe rrlely:asr]cnocru u:r'relly oBe aBe npoMeHJbI{Be' T3B' KOpe"lauHoHoM aHaJIIz3oM'
y nocreAri,eM Aeny nornaB,ra ppdylf ATll L, AI4CKyCI4JA aHar,3hpaHu cy pe3ynrar, I4cn,rl4BarLa
aurranponrageparilBHe ;;;;;;' $far<uuja eKcrpaKara u"-u1i1il-Li'.'.i^^:^-l?.: T11]::n##L;:ffi#";HTn Jltrqjepat lb tr dNrvrDnvvrrr YH*"q'!- --',; :';.,, u 2treHoKanrr4r anra y:raruajyha y
KapuuHOMa UepBHKCa, aaeHoKapuuHoMa ae6eno[ upeBa  aAeHoKapul4HOM AO]Ke' H IHCKyTOBi
o6s[lD pesymare HPLC aHanH3a cacmaBa ilcnur
,.IaBeJIHKoTeopeTcKo3Ha$e,BeUTojeKopHCTHJIa6pojuenoAaTKe
r.r3 Ur4Tr,rpaHe nl{TepaType rcorrrnapr.rpajyh A vx cape3ynTaTuMa coIIcTBeHHX llcTpaxt{Barba' a yoqeHe noiase ycneuluo
-^ 4,,,,^j;;;j;;;;"; o-):;'J*peMeHHx Hcrpax,Balba H3 o6racr, aHrHoKcHAaHara H cno6oaHt'jx paa,Kana, ra 6H Ha
Kpajy u3Hena BarHAHe 3aKJbYqKe.
3AI{JbyrlUI4 cy BeoMa Ao6po a:eeAeHH H3 4o6ujeHax pe3ynrara H BHxoBe rucKycl4Je, re ce Mory cMarparl4
noy3AaHI'IM.
y nocneArreM norrraB,.by IIIZTEPATyPA ayrop HaBoAH 326 pe$epeHUu xoje cy rcopuuheHe y nl4carLy oBe
aHceprauuje ra rcoje cy uHrHpaHe Ha yMeuaH H npaBnJIaH HaqllH. I4:6op pe$epeHuu je aKrye'laH (euure oA
.--:^- 
-^--,.,^\ Tetrr^Tuilu roia ie nnovqagaHa.nolroBl{He uurara cy HoBHier aaryMa) H n TeMaTHUH KOla le
ffiHcTpytIHI.jxpaAoBanoi,cvoojaB,,beHH}lJIHnpuxBaheHI43ao6jaB,BHBaE,eHaocHoBy
pe3ynrara ucrpaxHBa}sa y oKBHpy paAa Ha AoKropcKoj aucep'rauujr't
y3 HaroMeHy:
TarccarlreHO HaBecTI4 Ha3IIBe paAoBa, rAe H KaAa cy o6jasneuu' Y cryuajy pano1a npuxaaheuwx za o6laemueau'e'
TaKCaTHBHO HaBeCTU Ha3aBe paAoBa, rAe H [e4q !9 !]]fx i-6j HH r.{ npuJIoxHTL{ norBpAy o lgN{e.
IAaTKI'{}se Mp Becue Tyu6ac' AHrl.Il' HH)K''I4crpaxneama Koja cy ypaleua y oKBHpy AoKTopcKe AHCepTaul4Je KaHAH fKT'tFb" *t, ot:":_l 1i
u"pr6rno"ura cy y qaconHcilMa H y caonuTerLuMa Ha cKynoBr'rua r'rellyHapoAHor H HaUHoHa'r'lHor 3Haqaja' H To:
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VII 3AKJbYq oAuocuoPE3YI@
e$exar npu KoHueHTpaurzjan'ra 2 Ir 3 n,tF/n,t.ll'
Y uoAe,r cHcreMY ca DPPH IIHMA OPAKUHIE CK cBHx ilcnhruBaur.rx 6o6uua xoj BHTAMHH
fficaCTaB,aHTI,IpaAHKancKaHaHTIznpolrz$eparrreHaaKTHBHocr$paxqrzoutlcaHlrx
eKcrpaKara 6o6raua a: $ar/'urnja Ericaceae, 6opoeHr'rua (Vaccinitrm,my':'ll!t t) l^."9,1I:'l* (Vacciniunr
macrocarponl.) u Sauunnje Roiaceae, uHnaK (Rrtsa canina L.) u n,ror (Crataegus rtxyucantha L')'
Hcnhr,sarLa xetrujcrcon cacTaBa 6u,,uHnx eKcTpaKaTa o6yxrarn,ra cy cnexrpo$ororrlerpujcxo o4pel'luearre
cagpNaja yKynHI4x nolnseHo,runx je1rar'sersa, $raaououla n aHrouujaHa, Kao H KBaIHTaTHBHy h KBaHTHTaTHBHy
HPLC auarury.
pe:ymaTla cnexrpo$oromerpr.rjcxrax HcnurHBaE,a yrca:yjy aaie Hajeehu caapNaj yKynHHx tfeHouux jeaut6et5a Koa
.n.rpu*ru *rnnu (457,45 ri/.;, 4,ruuo"ouAa KoA eKcrpaKra 6opoeuuue (224,7 | ur/r), aurourzjaHa KoA eKcrpaKra
6pycHnUe (81,63 vrr/r), a MoHoMepa anro(ujaua KoI eKcrpaKra 6opoeutaqe (58,45 un/r)' I_eHepa'rHo' eehr'r caApx<aj
agroqujaua :a6e,re>xeH je xo1 6o6uUa na $a*,aruje Ericaceae, Aor< je Ko"rHqHHa yKynHHx noru$eHo'ruux
jeAurren a seha xoA 6o6nua u: $aunnuje Rosaceae'
Kea,lHrarHnHOru HpLCI aHaJ,rH3oM 1'repfeno je aa $paxuuje eKcrpaKara HcnHTHBaHVx 6o6Hua caapxe nonapHa
jeAunena - BuraMr.rH l{ (Frl), HeyrpanHa no,rndteuo,rHa jeAIa*ema - $,rasouor'r,1e (Fr2) H KHcera no'radleuo"rua
jearanerra (Fr3).
Ha ocuosy KBaHTurarHBHe HpLC aHa!.ru3e qerr4plr HcnHTHBaHe npcre 6o6nqa as $artlunnja Ericaceae u Rosaceae
Moxe ce 3aKrbyt{HrH aa je uaj:acrynrseHrrju $naaououA y cBLrM $paxur'ljarua Fr2 6r'ro KBepueTHH, fae cy tbefoBh
yAen}IyyKynHoMnp,,o"y$,raeorrougayCBHMcnyrr6j.",,u6ulunperco50%o'AorunHaurHa$euolHaK[IceJlnHa
KoA HcnHTyBaurax 6o61ua ll: $an,1r.r,ruje Eiicaceae,6opoeHnue n 6pycHuue, je n-rcyvapuHcKa KHce"lHHa' aorc je roa
6o6uua rz: $arr,runuje Rosaceae, uunKa H r-Jrora, ro 6ula erarHHcKa KHce,'lHHa uujra caap>naj y cny'rajy uiHnKa
nocrHxe cxopo 90%o (404,1942 pr/r) oa yKynHor caapNaja $eHorHHx KHcenHHa y $paxuuju Fr3 (454'2292 prlr)'
Bo6uUe n: Saur.r,rr.rje Rosaceae cy 6orarnje BHTaMilHoM I-I., n'Ue je KoA rJlona ga6e'lexeua uajseha KoJIhtIHHa OBor
BuraMnHa (2043 prlr). KoA csHx HcnuraHux 6o6uua caapNaj BI{TaMHHa I-l je eehn oa yi(ynHor caapNaja
$ranouo1r4a 14 yKynHor caApxaja SeHo,rnilx Kuce,rluHa' Tarolie, cagpNaj yKynHI4x $eHoruux KucelrhHa 'ie Aynro
eehu oA 
"uap*u.iu'ynynuux s,raeouoHAa, 
KoA cBI4x HCnl.{TaHux 6o6uua, ocHM KOA 6OpOsHnue'
llprzueuona ESR cnexrpocxonr.rje, jearane MeroAe 3a at4peKrHy aereKuHjy clo6oaunx paAHKana, oapeleHa je
aHTHpaA[rKaJlcKa aKTHBHOcT $paxUr.r.ia eKcTpaKaTa 6oposuuUe, 6pycHuUe, rIHrKa u r11ora Ha peaKTLIBHe
cynepoKcnA anjou r.r xHApoKcnH paAr4Kane, Kao u Ha ira6rr,que DPPH paauxane. AereKlruja KparKoxl4Behux
cynepoKc,A aHjor-r u xHApoKcH,,r paAuKana ouoryheua je npnueHor'r "spin trapping" Meroae, rcopr'ruhen'en 5,5-
arrerrr-l -nuponnu-H-oKcHAa (DMPO) xao "spin trap" jeAuruerua'
<Dparcuuje Fr1 erccrpaxara HCrrHTilBaHux 6o6HUa rcoje ca.lpxe Bl'lraMHH I{, cy noxa:ane uaj6o"re,a:t'o"o1T:T.:
AenoBarbe Ha cynepoKora4 aujou paAr{Kane, oAHocHo tlMane cy uajHn>xe EC56 BpeAHocrrz' Hajnr'rNa EC56"'
BpeAHocr je :aoenexena :a $paxuujy Frl r,rora xoju u caapxn Hajearue BHraMIzHa u (2043 pnir)' a uajeeha sa
$paruujy Frl 6pycHr.lue rcoa xoje je'HPLC aHa,l}'r3oM yrsplena uajt,'a}6a KonHtIHHa BHTaMHHa u (754 pn/r)' MoNe
ce 3aKJbyrr,r, aa cy oB,, pe3y,lTaru y carnacHocru ca HPLC aHa,qa3aMa caapxaja $parcuuja Frl erccrpxara 6o6raua'
cne $paxunje Frl excrparcara 6o6uua, ocuM y cnyuajy 6pycnuue, cy noKa3ane HHxe aHTupaAHKancKe aKrHBHocrH
y MoAen cHcreMy ca cynepoKcua aHjoH paalrKanr4Ma oa $parunja rcoje caapxe no'ru$euo"rua je4uruerta'
$naaououge (Fr2) rz Qeronre KHceJ'lHHe (Fr3). Haju:paNeHHjy aKruBHocr y oBoM cHcTeMy noKa3a'Ie cy $paxUuje
Fr2 urunxa ri r,rora xoje peayr<unjy ESR crarHa,,ra ta 50%, oAHocHo 100%o nocrur-ne npu ucrHM KoHuenrpaurajaua
ol 0,012 Mr/N,r,.r, oAuocro O,i *./*r. <DparUuje eKcrpaKra 6pycuuUe Fr2 n Fr3 nace ESR cHrHar cynepoKcuA aHjoH
paAI,IKana npt4 KoHueHrparlujr'r oa 3 rur/rt,tn'
Heruro Hlrxe aHTr4pa^rnur"an" aKTuBHocrH $paxuaja Frl excrparara 6o6nua aereKToBaHe cy y @eurouoeornl
MoAen cucreuy. Ilope4 rora, oBe aKrHBHocrH cy 6ra,re 6o,'ue oA aKrHBHocrH Apyrux Qpaxura.ia 6o6l1ua ua
peaKTuBHe xlrApoKcHJr paAHKane, ochM y cnyuajy $paxuraje FrI 6opoeultue' Pe:y"rrarn aHTHpaAaKancKe
aKTuBHocrH $paxuraja Frl cy y caFnacHocrn ca HPLc aHaIIl3aMa caapNaja BHraMI4Ha l-\ y onrzru $parcurajaua'
Hauue, $paxUr4je Frl Ao6ujeHe u3 eKcTpaKara 6o6uUa xoje npunaga.iy Savu'ruju Rosaceae (urunax rz rror) cy
nMaJre l43paxerurju yrraUaj Ha cTBaparbe n rpauc$opvaUujy xugpor<cy;r paAl4Kar'la o'q HCTH1 $paxUuja eKcTpaKara
6o6uua u: $aur.r,rr.rje EriJaceae (6oposHraua n 6pycHuua) ruro yxa:yje aa BHTaMHH I-l rzua sehy aHrl'rpaAHKarlcKy
aKTr.rBHocr Ha xHApoKcAn pa[HKane. Frl urunrca racn ESR cHrHaJr xlrapoKcHn paat4Kana npu KoHueHTpaurzju oa 0,.1
rrrr/lrn, Fr1 nnora npH rconUeurpaUujn oA 0,25 un/u,r Aox SpaxUuie Frl 6oponuuUe n 6pycunUe nocfltxy HCTH
6
HBHocTltyoAHoCyHaspaKuI4jeKojecaApxenonHseHoIHa
je1rarsema. Taxo QpaxUuia Frl 6pycuraUe uuje noKa3ana HHKaKBy aHrHpaAHKa'qcKy aKrHBHocr ua DPPH'paAl4Kane
y oncery KoHueHrpalruia 0,5 - 0,25 ur/u,r.
Ilopelemena aHTHpaAHKancKe aKTr4BHocTI4 y MoAen cHcTeMy ca CynepoKcug aujoH paAHKanuMa tj' Ecroot'-
,p.4*o.r, $parcuuja Fr2 ra $paxuuja Fr3 excrpaxara qerHpu IlcnHrHBaHe npcre 6o6raua, yorleHo je aa ce Ir'HxoBe
aHTr{paAtrKancKe aKTllBHocTLr Ht4cy qTaTHoTI4LIKI'I :HavajHo pa3nl4KoBane (p < 0,05)' Tarcofe' oBe BpeAHocTH cy
MaI6e oa EC5s BpeAHocrh Ao6HjeHHx y ocraJ.ruM aHTHpaAHKancKHM TecroBHMa. AxrueHocfll $paxunia Fr2 r'r Fr3
eKcrpaKTa 6pycur.rue cy MaH,e oA aKThBHOcTH oBHx $paxuuja eKCTpaKaTa 6oponuuue, [IhflKa H Trofa' uro -ie y
CaTIaCHOCTH Ca bt4xoBl.lM HHxhM CaApxajeM no,ru$eHO'lHrax je.Uurtersa, H o'IaBOHOHAa lt QeHOlunx KHCeJIHHa'
yrnplieur.rv HPLC arianHgoNa -
"tf4a5y"o6nr* 
nopefertenr aHTHpaAuKancKHx aKTI4BHocru $parcUu"ia FrZ eKcTpaKaTa HcrlHTHBaHIlx 6o6r'rqa y
<DeHroHoeoM Moaer cucreMy, Moxe ce 3aKJsyLIHTH Aa je $paxuuja Fr2 excrparcra 6opoBHuue HMaJIa HajBehy
aHTupaAr,rKancKy aKTHBHOaT,'u 
"n"rpurcra 
6pycnraqe uajrraarcy. oeu cy pe3ynTaTH y cK'[aAY ca yTBpbeHuM
caApxajeM $narouol.rAa y HaBeAeHIIM $panqujalaa, I'Ae je HaiBHUle d)naBoHoHAa ga6e'qexeHo rco1 $paxUr'rje Fr2
.n"rpunru 6opoaurrue (1a28,581 8 pr/r), a HajMaH,e Koa HCre $paxuaje eKcrpaKra 6py*ruue (l 8,2316 pr/r)' Hcru
3aKr.byqaK ce Moxe u3Becru H :a $paxuuje Fr3 erccrpaKara t4cnhrr{Banrax 6o6nua, r.ae $parcunia Fr3 excrpaxra
6pycuraUe ca Hajuu>xutr caApxajer,r' $euonurrx KhceJlHHa uuje nua'la yruUaj ua cTBapalbe u rpar-rc$opuaUnjy
xHApoKcr4n paAHKaJra y oncefy KoHueHTpaulrj a 0,25 - 3 vr/lrn, aor< je uaj6o,ua aKTHBHocr sa6erexeua y c.Iryuajy
Spaxur.rje Fr3 excrparcra 6opoeuuqe (npu rcouueurpaurajn oa 0,5 ur/irl.n nocrHxe AA'ou - 100%, ECru'on - 0,117
rr,Ir/rr]l,r).-<Dparcuuja Fr3 eKcTpaKTa lrrhnKa je rarcofe noKa3aJ'la Ao6py aHTupaAHI(ancKy aKThBHOCT Ha xHApoKcnn
paAHKare itaro'on : O,2lZ ur/u,,r). Oea $par<unja caApxu suauajuy KoJ'rr4tII4Hy erlaruHcKe Kl.lcerHHe xo-la je arzulep
rATHE K14 CEJ'II{HE, OAHOCHO AI4 JIAKTOH XEKCAXUAPOKCNNU$CU U'TUC KHCEIU HE'
y noAer c,creMy ca cra6HnHHM DPPH paaurcurrru nui6o*e aHT!'lpaAHKaJIcKe aKTuBHocrH. noKa3aJre cy $parcuuje
Fr2 excrparcara 6o6u[a roje caapxe Q,rasoHon4e, n ro $parcunja Fr2 erccrpaxra 6opoeHuue' flpr'rcycrao Fr2 rojaje u Ha;6oraruja s,rasouo6anrua (l:zg,:st8 prr/r), Hapot{Hro KBepuerl'IHoM (841,8575 ptr/r), ernn,rr'rHurue DPPH
paALIKane npt4 rcoHueHrpaurzju oA 0,075 tlr/ur, ECrn'oo" : 0,025 r,rr/r). Melyco6ur'rvr nopeleruerra
EC5sool'"'spe4Hocr11 6BHX $paxunja MolKe ce yoqilTH aa He nocrojH crarucruqKu luavajua pa3nHKa (p < 0,05)
rz:ruefy BpeAHOCTH AO6rajeunx:a sparcunje eKcTpaKTa 6oposnraue, [IunKa H rJlofa' aoK.ie 3Ha'lajHo eeha BpeAHocT
rcoa $paxuaje eKcrpaKTa 6pycnuue BepoBarHo nocJreAuL(a 3HarHo Ma*e KoJIHt{Hue S,ranouonaa npncyrurax y osoj
Sparcurzju 6punurj" .n"rpunu.u 6optenuue, 6pycHuue, ur4flKa It rrlora xoje ca.apxe $eHonne xnceruHe, Fr3,
uMa,re cy Ma*"e aHTypaArzKaflcKe aKTuBHocrH 
-ua 
cra6rn,rue DPPH'. Hajeehy aHTnpaanl{ancxy arrnaHocr je
noKa3ana $paxuraja Fr3 er<crpaxra 6oponuuue xoja nocrrlxe nornyHo eJILlMl4Hncart,e DPPH'npn KoHueHrpauuju
oa 0,05 n,,r/nan (EC5sDerH' : g,g1 7 prlr). Hajl,rar+y aHrr.lpaauKaJrcKy aKrHBHocr je ncno,unna spaxulrja Fr3
eKcrpaKTa opycuuue xoja nocruxe AAoppr': 100% npH I4cnHTHBanoj xoHqeHrpaunju ol 2 rnlr/rtr,l, a EC56DPPH'
epelnocrje 1,066 Pr/r.
iue $panurrj" eKcrpaKara ucnuTr4BaHr4x 6o6uqa cy noKa3ane nehe aurnpaalzKa;lcKe aKTI4BHocrH Ha cynepoKcl4A
ar-rjon ra xt4ApoKctin paAuKane, AoK cy cauo $paxUuja Fr2 6oponHuqe Iz $parcUnja Fr3 n'rora e$rarcacHnje
"rr*rnr"ura 
DPP H' oA cu HTerl4q Ko l' aHTt'loKcnAaura EXA'
KaAa cy $paxUuje Frl excrpaxara ucnHTHBar-rux 6o6AUa noABprHyre E'SR cnercrpa'ruoj aHa'ru:n y nptrcycrBy
.yn"pon.rg anjoH pagurcana, a 6e: AoAarKa "spin trapa" (DMPO), AeTeKToBaHH cy 'Uy6neru y ESR cneKrpr"lMa y
c,,ryvajy cBe qerr.rpH HcnHTHBaHe $paxrruje Frl. Haxon o6paae crleKrapa r<ortlniyrepcr<ou crny'rauujon't ra
nop"!a*"* ao6rajeue KoHcraHTe xyneptpuHOr Uena*,a ca nl{TepaTypHHM noaauuMa, a y cKnaAy ca BHcoK}'M
caapxajera BHTaMHHa Il oapeljenr.ru HPLC aHanrz3aMa y osur,a tfpaxuujaMa, Mox(e ce rBpaHTH Aa -ie nerexTosalia
cno$ogHopagr4KaJrcKa BpcTa acKop6un aujoH paAuKan. Haxos aHa,rn:e ESR cHrHaJIa c'lo6oatl6x paal4Kana
Hacriu*rx roKoM peaKurl. 6punurj" Fr2 excrparcra 6oposuuqe ca cynepoKclla ar-rjoH paailKanHMa, 6ea nprzcycraa
..spin trap,, jeAr.rmema tOfraijOl no*njyr"pcnona qzuynauujoM nooHjeHe cy KoHcraHre xunepSuHor qenarua roje'
no ruTepaTypHHM HaBoAHMa, oAroBapajy xeepUeThH ceMHxllHoH paAI4Kanv' llorep1a nOpeKna Ao6ujeuor
c,roooasor paAHKana y cBe qeTHpH spaxunje Fr2 erccrpaxaTa hcnHTHBaHux 5o6uua cy H pe3ynTaTn HPLC aHaII{3a
rco.ira cy nonurury au ia nuapuarnH ua;ao*unaHruuju (rnanoHou4 y HaBeaeHHM Spaxuujarr'ra ca MaceHI'tM yAenoM
sehlrNa oa 50% oa yKynHhx AereKToBaHlIx $'naeoHorl4a'
Bp,ro Ao6pa nop.ruUrju (r > 0,8) yreplleua je u:uefy ca4pNaja BuraMHHa IJ' pyrnua H BaHI4rIHHcKe KHceJ'lHHe ca
aHTL{paAI,IKaICKHM aKTI4BHOCT}IMa Ha CynepOKCHA aujOH paAnxane, KaO H BaHIIJI[lHCKe KHCeJ'II4He H aHTHpaAHKanCKe
aKrr{BHocr, Ha xuApoKcu, puAr*ur". [o6pa nopelaUrja (r > 0,5) :]a6e'1exer{a je u:ruefy yKynHor caApNaja
$euoruux Kr4ceJrfiHa r,-iaor; u AAoppH', caApxaja urru*rnu Il u 44.6, n AApppll', caapNaja pyrHHa 
a
xnoporeHcKe KHceJIuHe au .{Aooon' r caap*aja rcan'rn$epona u AA'ou' Ocra"IH Koper'laUHoHH rcoe$raUujeuru
yKa3anr4 cy Ha ocpeaBy ir < o,s) n,rra cna6y (r < 0,3), a,rru no3url"lBny y:ajavuy 3aBHcHocr u:rvrely caApxaja
aHTUoKcr4AaHaTa H aHTHpaAuKancKe aKrHBHooTH. Tarcole, HeonxoAHo je y:eru y o6:rap h ql4H'>eHuUy Ia cy
eKcrpaKrH KoMnIIeKcHe :-:*:J1f."j"x^,."i.1:":" :i::.fi",ii#*;ffiff;fi"H,-ff;;,i':ffiIffil
aKTilBHOCT[..! caMo ieaue KoMnoHeHTe. PalIilre y aHruoKcunarHeHOJ aKrheuocr  n
@Thlloje,:lHHaqHHxfIo.lIHd)eHo-1rIHX.]ej1I-rBeBa.aII4HtI,'lxoBHxNlebyCo6HI4\
aHTal'oHll cTllq KHx H cl'l Hcpf l4c rHrl I(Hx neJ o BaI5a.
[1a ocHory pe3],n.rara Hcrry.r.ilBatsa ,te.jcrsa (lpanuuja eKcTpaKa'ra 606r.rua Ila pacLrpll xl4cl'oJlotxxu pa3nHqHre
xyNraHc t arr.ic*e ,rHuu.je uoNc ce voLrr.r'rH ra cy (rpar<urr.ie ercrpar<arrr hcllHrHBallu\ 6o6uua t<o.le calpxe BHIaNIHH
Il. oilsr-rcnct Frl. ncrro6nJre e't 11Nt,\rat,1Bn(r fe.ictBo Ha paCT cBe lpH he,rra.icrce ltnrln.ic. (uHr)CHLr.tlt HHC)"lloKa3anc
au,runpo,rra(tepal.HBHo reiroBarr,c,- ucrrurarroi\{ oncer) KoHueurpaqr.i.ia. Opaxunic el(clplKala cBh\ }4crlHTnBaHIzx
6o6uua ro.je caapNe 4l,raeouou,1e. I--r2. rrora:a-rrc c.r- ra:paNeun]u e(lcxar Ha pac'r cBe IpH he,ru.icrce.rutltl.ie o,t
rlpaxUnja Fr3 roie caltprr<e (leuo,rrrc r(r4cclr.rrc. Ha ocrroel'Li3paliyl'larHx DC5s Bpe,IlrrocTH Nlo)(e ce 3aKJLytll4rH /ta
cy ra]r:pa*crrlu orrrnpn,rn(reparuana ae.ic'r'Ba.6e: cra't'ucru.uKH 3Haqa]ttc r're[yco6ne pa3]lHKe (p < 0"05).
roKa3;e{paxuu.ja Fr2 ercrpaxra 6opoeuuue ua MCF-7 (EC,nnttt'- 166.84 urhtrr) u ll't -29 heLruicxe.'tusuie
i;e-"rx t:-it4;2 rurr./y,r). r,,^(rpan,rn.ia F12 crcrpan,a rxurr(a )'c,ry'uajy'He[-a he,r,.icxe;urrnie (EC,u""t":80.63
ur/vLr). V:urraiyhu ),06314p lle3\'1r'are HPLC trnzr-rr.r:a xttiurta.ie rrorapferr na.inchn ca,lpNtli (r-ranoltouaa 1'
(lpar<uujaya I:r2 6opourrnue u urHrrKa. oBH pc3)'nraru 1rtlt1.i1 tla Ltrtlt cHhtL-\ ;ta cy (lranorrou.'lt't 6u-rtu e(tnxacrluju
Lruuuje MCI-'-7 n l1T-29 lrpeva (rpaxlru.ju Fr'3 eKc'r'paKra 6p1'cHnue. ri(c aHrHnpo-rudrepa'r'ueua aKrHBHocr oBe
tlrpaxUuje Ha pacr HaBe,teHHx he,ru.]cxHx,lrur.r.izr uH.]e,Ioclur.ra 507o 1'ucnu'r'tlBaHoN'l ot]cef) KolilleHrpartri.ia'
v:lraua!yha y 1163Hp Li pe3)Jrrare HPLC aHi,-ru:a xo.lu cy'IlorBp.r(HjI11 rlaiaehn canpxai no,lu(letto;tltt'tr.]erurseu,a
),rrpaBo' Kojt oBr.rx (lparrpr.ia. Nloxc cr- npct ItocratlHTH ,la c) noltu(leHtl,tuzr .ie,lurserta 3acny)l(Ha 3a
HBno re"roBan,c 6parrtuia c
VTIT OUNUA HATII,IHA NPTKA3A 14 TYN'IAqETLA PE3Y,'ITATA 14CTPAXI{BATLA
HATIOMEHA: Ilrcn,rurl}rruo rraBectrl no3HTHBH) nnH HefaTHBH) OrleH) Haql{Ha npuKiua H r)NIaqeF[,a pe3yilTara
I(",,nrnr*r*",p B*rLa Tiv6ac.,UlnJr. HHxl...]c 1'crrerr-rHo ti ) lleroclu o6aetrla rlcrpaxilBaH,a Ko.]a c) 6l4na
npe.leufeHa [rartoM ilaruN,t v npu.ianu oBe rilceprau]l.ie. flo6niclru pe3)Jlrarn c]' IlpoucrcK.rlH il3 BeoMa o6uutlt'tx"
opt4rtrHarlHo rroc.taBJ,L,cHHX tra6optu opnlcr(Hx HclrHTHBalra cacraBa. aH rHparnKancKe LI aHTHrlpo,rn(leparneue
aKTHBrrocrlt eKcrpaKil-r'il g.qa6pauux 6r.lr,axa u: rlaluaruja Ericaccae n Rosaceae. Pe:1':traru oBHX HC'lpaxl'lBalr,a cy
oucre\,raruqr{o. jicuro u 11perne]luo rlpHr(a3aH14 u it]icKy'IoBaHu. I4Hrepnpelattu.la pe;rrrara ]acHilBa ce ua loOpou
rro3HaBarr,),xennje ctto6o.qtrHx prl,,tuKara H Irpllpo,rrlHx aHTI4oKCIl,laltala. liaL) h Ila rra.iHoeu.irirr rocrynHHM
rraYqHuNl Ca3HartHN.Ia. TC Ce HatlHH IIpHI(a3a u TyNlaLIcBa PCll:E-l] xilBaH,a or(clt,)'le no:lH'l HBtlo
8X TOHAT{HA OUEHA AOKTOPCKE AI4CEPTAII14JE:
HAfIOMEHA: Eroil,rHuu.r.rro naBec.l.H Iaril,.(ilcepTarrr.r.ja.]eCre uru uu.]e HafrhcaHa Y CK-nan)'ca HaBcjteHHM
o6pas,,roxersel,r. Kao H aa ril olra caap)rH 14irr{ ue ca.ilpxr.r cse 6xrue e-rtevteHTe. ,(a'r'n.]acue. npcut'l3He H KoHttH3He
,,.,2 ,,,1
l- Aa ,ru.ie ,lr.rcepraur.le HarlilcaHa ! cKna-1) ca o6pa:rox<erLcvl l.laBe,l(]HHNI ] npH.laBI4 Te\'le
,rlacen.rauuia ie HanucaHa y rro'r'1!'Ho]\1 cti;Ia.q] ca o6pa:"loNerbeM HaBencHuM ) npH.
2. /{a,'ru .lrlcepraur'rja caaprrH cec 6ilr'He e,lcN4eH'le
nnccprattuia calnxt'l ctre 6ntHc c. lc\lclllc.
3 . [Io .reury 
.je ,ttticep'rauu.ia opH ru rlit-lal I .tron pH tloc I lz]\ I lt4
flucep.r.auu.ia rlpe,[c.r.aBJLa opHrHHajrH14 ronpHHoc rral'uu.iep je neovra Ko]ltlileKCHt'lM ncrpaxnBaH,eivl iloKa3aHo !a
npHpo,rlH14 aHTLIoKoHIaH t'u. (lparUuottp{call}l )' rpH I pync (snrauuH [{. tllrasouou'1u n (teHo;rrlc rnce'ruHe)"
,aorouur, fis 6o6lr.racror soha H3 (ranrH,rr.r.ja Ericaccae n Rosaceae (6pycHnue.6opoeHuue. ulunxa u r'rora)"
ucnorsanajl,Beo\,ra cHaxHo aHThpa,ruKirrcl(o.tL-icrrlo Frat c)'ncpol(c,lt au.]cltt. \H,qpoKchn n DPPH'pa,lilKale'
H3oJroBa.ba r{ Bit-[opH:Jauu.jc noie,tuuaqrrn\ arrnlpaltlKajlcKttx tj alll tinpoJlu(teparlrsrrr'rr arlnsttocl'u' Cst't
aH,ruparurriucKh rccroBu c)-, crtpoBe,rcnrl rrprl]\rcnoNl tta.icaupeuteHu.]e lrc'rtue ;a Itelcruu.il'c;to6tlrrtur pajlnKaxa -
{lSR cner.rpocxonn.ie. 11ope.,t rora. liSR crrcrcrpocxonH.]ort tt rortrt.irrepct(o\'l c}lNl)',lallu.ioM,,to6n.!eHr'r\ cneKrapa
1,,rnpfeHo.le npr,tcy,c.reo c,ro6o.,tur.rx pil.lthritLrra aHT14oKCl.t.tattilTa. I(BCpueruIltl tl Bt'I'Ta\4,llla IJ. rOrort pt-arur'r.!c
ol.o"apaiyhr* $par<rtnja eKclpaKala 6o6r.irra ca peaKruBHlllr c)'nepoKcilr arr]ou pa1urca.lnlta. IIa ocHoB) oBHx
pe3ynTat.a 11peTrrOCTaBJbeHLt C] N,lexaHH3MH allTl'IOKCH/iaTuBIIOl rTeIOBatr,a llp]IC]TtlHx K"laca IIpilpollHilx
aH.MoKcrraaHara. Yrepleuo.]e aa c1 30 i.rHrHnpoJrr.l(repalruuo ilcnoBarbe 6o6uua. Hcnl4laHo 1'onoi lorclopoxoj
;iaceprarruju Ha henil.icl(e,lnuu.!e cnHTeJ,rH()r- KaprtHHotvla ltepBl'll(cil. aIeHol(apttHIloN{a Ic6eJ'Ior UpeBa H
Hnjc l rnuao Ha pact hc,ru.ia r<arrrtepo.
4. [-le,,tocrartu rHCepltlllu.ie t.I IsHxoB ]l'HLttl.l Ila pe3)TI lal rlc'lpa]KHBilrLa
He,loc laun lnceplauuie HHC) )'oLIeHH.
X [PEA"rlOf: 
.
Fla ocnoel )'K) nttc oueHe ,rlucepraltu.le. Ko\tHCH.la ilpe,lJlar(e:iunicMI,I]l]CHI,lyMl;^t.:Hn.l.HHA.K(r\lHCt1.iacc
3aaoBorbc.r.BoNr rrpetrjraxe ra ce rrpri\talr L'l3l-lE,l1l'lA.l O OLltrl i14 AOI{I'OPCKE,U'lCEPTAIll4JE" a
r(aH jtHIaTKll fbrj ojl r 3 0BOI 0:1,14.
I IO I NhCI,I LIJ IA HOI]A KOM h(]t,]LI]-
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